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aaa (54) Title: ACRYLIC RUBBER, PROCESS FOR ITS PRODUCTION, AND RUBBER COMPOSITIONS, OIL- AND WEATHER- 
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(57) Abstract: The invention aims at providing an acrylic rubber which can give rubber articles excellent in fuel resistance and 
tensile strength and is crosslinkable with sulfur and/or an organic peroxide; a process for production thereof; rubber compositions; 
oil- and weather-resistant rubber compositions; and oil- and weather-resistant rubbers. The acrylic rubber comprises 40 to 91.9 % 
by mass' of structural units derived from at least one monomer selected from among alkyl acrylates and alkoxyalkyl acrylates, 8 to 
40 % by mass of structural units derived from an unsaturated nitrile monomer, and 0. 1 to 20 % by mass of structural units derived 
from at least one monomer selected from among nonconjugated cyclopolyenes and compounds having specific structures (with the 
proviso that the total amount of the structural units is 1 00 % by mass) and exhibits a Mooney viscosity [MLi44( 100°C)] of 1 0 to 200, 
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(57) mi^: 

a©m«<4^i3 *3f5t-'5«Kg#{fl:<& 40-91. 9mm%t.. ^ma^. h u 

A-X— itt^ CMLi+4 (10 0"C) ] 75^1 0-2 0 O-rS-S. 
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5 

mmzd[2^m^m. mmmm^:dAfMm'BLzmmmm^::ij^\zm'r^h<D 

• ^^i^x>^d'Ai^Uii;{bHn;Pi^^^T^n'A (#ISBH5 0-94 
Q 20 0 6 3 #^^^) . :^ma=i h U ;U • ^^>?x >^zfA t^it-^ U W > 

^^^-f^^'A (#M0S5 7-1 1 9 94 3#^$S^) , M{C«, TiJ/ U;i/rfA 
ixg^l/>-Q!-:^-l/:7.f >^^M-&#:<i:^r^W>KL.fcfeO (#§iBg6 2-2 

8 0 2 4 4#^^. ^mme 2-5965 o-^^^. #^bs5 3-23342-^ 



2 



m-^i^t^':fu>\^vrcMm::rA^m^nx\f>^ mmms 5-104332-^ 

^ 5 #liBS5 7-2 5 3 42^d>^, #9i5pi-2 9 74 5 1^^^^) o b 

n^m'(Dm^<D$m^^mmz'z>\,^x^mtii)^fSi^tixi^^^if}^. -zr^v:^-^, 

25 M'&#:;&tf#sn75:Vio 

u ;i'mT;wi/X7>5^;i/^^fK^^-i:-r-i)Ti^ u;i/=rAfi, x b u ;i/ 



( B ) - h u ji^mmz ^mt^mj^m^^ s ~ 4 0 t , 

(C) ^^^^:^VX.>. TtE—m^ (1) 3a:OnFIB-^ (2) T^^ns 

'fb'&ii^di e.Mt^n§ii>7a; < %> 1 m(o^mmzm^-r^mM^ifL^ 0 . i ~ 2 0 

S-^WL (mU (A) + (B) + (C) =10 0®*%) . A-- 
— Jlfe^ [MLi+4 (lOOr) ] d«l 0~2 0 0-^abS^:i:i&#mt-r-5Ti^U 




(1) 



X^CH=C-Y- 
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10 



15 

o 



-COORDS (;iJiT> Rntmm^i--io<D7)v=¥)m:^it^^2^i 



3. ±iB^m^ (A) , (B) W (C) ©-g-thl 0 0®Sgi5};i>t*b, M{C 

m'r^±m i izmmcDn/ u;pmx;^5^;n^^M-&:n'A« 

7.^}Vtt^^WiS.n^'Pl3i< t lS©m»#:4 0~9 1 . 9®»%i:. 

(b) TH^X b U 8 ~ 4 0 M% 

(c) #3t^!gmt^7}^Ux>, TIB— ^ (1) SlOTIB-I^ (2) TrS^tl^ 
(aU (a) + (b) + (c) =10 0KS%) '7i^t!}Vm.'^mm 




— c-o— 
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(2) 



-cooR^« (z:ix\ Rni^SlS:i~i 0(Z)T;Wi/SX«^m^2~i 



O 




(3) 



— c-o— 



10 . Xfi-O-T^D, nfSlX^^O^S^T, ) 

7.5^;i'/?>^ ^mJitn^<i>f3i <iihi m(DS^mmz^M-r^mmm^&^ 4 o ~ 9 1 . 

(B) ^mi- b U ;um«#:fcS5fe-r€.:P3t#^a:S: 8 ~ 4 0 M% <i:, 
Ol5 (C) #^^S^4^4?UX>. TIB-K (1) S:OTtS-«; (2) T«$n^ 



nm%t. ^^mV «HU (A) + (B) + (C) =10 0««%) , A-- 
—^m [ML (lOCC) ] *«10~20 0-V$^^T^VJVm:x.7.^JV^^ 




(1) 




-cooR«» r« it^mm. i ~ i o (DTJi^jv&xi^i^m^ 2 ~ i 

4(DrjVn^zy7JV=^JVm) ^ X«TIB^ (3) 



6 . (A) u ;i^t;u4^;px7.5^;1/S:ckt ^ u ;i^T;i'n ^ v't;1'=^^;ux 
e»Mtin<g.^!>:^< mo^mmzm^T^mm^^^ 40-91. 

(B) Tmi=^ h V jmrnrnzmm-r^mmm-iSLt: s ~ 4 0 Mm% t , 

(C) #^tS3^^*Ux>. TI3-«: (1) SiOTIB-^ (2) T^^ti^ 

e>M^^tl§i!>;^ < t 1 (cS^-r-S^igm^^lr 0 . 1 — 20 

^-^mV mU (A) + (B) + (C) =10 0Kfi%) , A-X 
[ML (100 TC) ] )&no~20 0T*-5T5^U;U^XX7^;i'5^^ 
m-^^A (X) 10-50 SS% a , 13 -^I^X h U • ^^g>^X>^* 
(Y) 9 0-5 0Kfi%t «i.U (X) + (Y) =10 0SIS%) , ^ 




—c-o— 




X^CH=C-Y-(-R^)j:j-C=C-R'* ^ ' 

^\zmwr^mm\z7i^mit)^^iyf3i\^^mm. i ~ i o r 

-COORDS (vl^-r, R« 1 ~ 1 0 (DTJV^jmXit^^ 2 ~ 1 

4cDT;i/a^->T;i'^;u») , x«TfB^ (3) 

— Y-(-R«)p;-c=c-R* 
— c-o— 

7. ±iB*Bm^ (A) ^mmr^^mm-i. Ti^u;vmx^;u Ti7u;i/m • 

IB 6 lclB«0»?6iit'^#3'Am^#fc 

8. ±tB^5tm{5^ (A) , (B) (C) (D'&tH 0 OMMmzMU Mfc 
(D) XTj^^v'X^^fir^iaWS^^tcS^-r^^it^^^O. l~2 0K«g|5# 

• ^s?x>5s^M'&#: (Y) Tbrnm^vxi^^^^t^f^iiT^mmmm^ 

1 0 . ±f2^^if mm^Tf)^ 2-18 (dt; wi/^^wt-St" h ^ t;!^^;!^ 
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^mmz^^'r^mm^&.^ 4 o ~ 9 1 . 9 m% t> 
(c) i^^fg^^^jjtuxx TiB-^ (1) Rtrfsa-«gs: (2) T?^$n^ 
m.m%t.. ^^mv (mu (A) + (B) + (c) =ioomm%) . a-— 

-JftUS CMLn.4 (1 0 0"C) ] *U 0~2 0 0'V$>^:iii^mktT^o 



-cooRS» (^21 -e, n^mic 1 ~ 1 0 ©T;i/^;i/»x^i^mic 2—1 
4©T;i.n^~>T;i'^;i'») > x«Tf2^ (3) 




X^CH=C- 





(3) 



— c-o— 
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;k 7^^))V^Ti-':f^)w Ti7^j)vm^'j':f^)v. T^V)vm^>=^)v. 7i7 

mx.ift. T^'U;v^^h^'>^5^;k T^u;i/i?^ h^v'x^^;!/, t^u;!/^^^ 
u;wmxh:^vyDtf;k Ti^u;p^:/h^>'X5^;i/^;iit#frfe.n^o iine.^* 

*^§i©Ti^U;i/i?xX5^;H^^a'&rfA^^fifeT'5^#^ (A) ©^figiU 

-a- c#*#: (a) ©^^s-a-iij-^] ^mmm^<D^m-^i oomm% tvrcm 

40~9 1. 9M%T^D> i?^b<«5 5~8 9M%1?^§„ dCDSfl 

m^\zj,t. mmm^^^mm\z^^. 

i7UDXhU;k X:$^57Uo-hU;k a-iJ'PDTi'Up- hU;k Q!-7;I/ 
Cm«*^ (b) O^M-g-fiJ-S-D 8~4 0M»%> ^8^^b<J*l 
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2K3j?uxx Jis—fi^ (1) ms±m-'m^ (2) -vm-^n^^^m-v&^o 

-jzyifu^>^z^ji>. 5-yDtfU^>-2-y;i/4?;i/:^>, ;i/ 
-2-y;i/7}^;i/:^>, 2, 5 -y;^7i^;^:^s^xx 1, 4-~>^7a^:^t>->?x>, 

5-tfx;i/-2-y;i/4?;i/;!^>. 5- (2-yD^x;0 -2 
5- (3-:/7^x;0 -2-y;pjj^;i.:^i>> 5- 
-2-:/D^x;v) -2-y;i/3j^;i/:^^>. 5- (4-^>5^x;i/) -2-y;P3i^ 
5- (i-p^^^jiz-s-r/^x;!^) - 2-/;i/:^^;i/:i'^>, 5- (5-^ 
4^-fex;i/) -2-y;i/i}^;i'^>, 5- (1 -p<^;i/-4-^>-r-x;i/) -2-y 
5- (2, 3-i^pt5^;i/-3-y5=-x;i/) -2-yM)V^^>. 5 

- (2-x5=-;i/-3-:/5=-x;W -2-/;i'#;i/^>. 5- (6-^:/7=-xji/) 
-2-/;i/7}?;u:^i>. 5- (3-pt5^;p-5-^4^-fex;w -2-yjv^jv^>. 
5- (3, 4->>p^5^ji/-4-^>5^x;i/) -2-y;i/#;u^>'. 5- <3-x 
^;u-4-^>5^x;i/) , 5- (7-;ti^7^x;w - 2 -/;i/#;i'^>>'v 5- 

(2-;>^^;i/-6-^y5"x;w -2-y;i/3j^;i/:t-x 5- (i, 2->?;<9^;i/ 

- 5 -^^-fev';i') -2-y;w:^^;i/:^>. 5- (5-x5^;i/-5-^^=^-fex;W 

-2-y)V:^)]/:^^>. 5- (1, 2. 3 - h U 4 -^^-t^X^W -2- 

y ;u#;i/^>>^*t^tf e.tiSo j:ne.« i a^^-rabs v^t^ 2ae^±m^'&to-a■ 
xfflViS^:a:/^>^e^-5, ^KDfp-v. mz. 5-x5^Ux>-2-y;i/3}?;i'^>/0« 

:$'>?xx;i':t^>'X^;i/«"^^xy?.7^;u-e^-5o 
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CH2=c^-^-o-(cH2-cH2-o)^:^{^JJ^^ (1) 
— ^ (1) XMi7Kmi^^X«;*5^;U«^^t-, n}t0^10<DmcV 
±13—1^ (1) 'cm^tL^:^miiJ)V^>Wt<D-J}i\^Uz^z^^n^>^z^x. 

Xx;i/:^^>^X5^;k T ^7 U ;i/m>' b K □ -J-y^ □ >?xx;i/::r^>':t=^'> 
>?X5";K ^ U ;i/m>^ t: F D v^v-i^ D ^ >^ e^xx;!/:^:^^ v^e^x^^-;!/^;?)^^^ 

3, 3->?>«.5^;i/y5^x;K -f ^n>m>^t:'x;k x'W>m>^lfx;K :7't;1/ 
l!>^t:x;k fc:x;n, 1 ->^;<5^;i/:/n^x;ux-5^;K t:x;P3, 3->?^ 
5^;py-T-x;i/x— i -T^^ U u^yv-^^i^- 1 - y'aix^i/XT^x i -t 
iJ' U ti^)V:t=¥iy- 2 - 7j::X;I/X-7^X 1 - ^^^ U u^)V:t^iy- 1 -:7a: 

x;i/x-x>. 1 -^^^^ u u^ji-t^i^- 2 -7xx;ux^>^;0^tf snSc 

:*:^i^©TiJ7U;i/l?xX5";i/l^*M^rfA^:^^§;P3tm'& (C) <D;P^#J 
:^^itm^(D-^ff$r 10 0 KS% t VT^m^. 0 . 1-20 D , 

0^b<«l~l 0H*%T?abS. il©iiJ-&3&^0. lH«%7^^T^-5/&\ 2 0 
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±mmm^^ (a) , cb) i^zs (o <Dmm^u. ±mmm-i<L(D'^m^i 

OOMm%tVrcm^. (a) / (B) / (O =4 0~9 l. 9«»%/8~ 
. 5 40SS%/0. 1~2 0^«%-eafeO> ^f^b<«5 5-8 9. 7®*%/-! 

0~3 5H«%/0. 3~1 0«S%Ta&So 

mmm^iiL (d) (DW^i-^it. ±mi^m.^(D^m-^io ommM^vrcm^. 

i?*U<«0. 1~2 0K«^, J;D^g^^L.<«0. 5 ~ 1 0K«gl3, JEtCjff ^ 

Q 20 Ti^U;i^TSh\ N- (4-TXUy:7a:n;W TiJ'U;WT5h% N- (4-T 

xu/7aix;i/) p^^i^'U;!/^^ H^OT^ Hfb^tf. S^ifz:;u, mfbbfx;!/. 

X7>5^;k 7'i5'U;i/^^>>?;i.^®5f#:^T;i/n-;!/®Ti>UJl/i?xx^;k M 

25 ffi®^T;U3~;u<h©xx7^;i'^fcS5i5"rs#l3t^^^-^tje:a:fe-e^-5o 

2js:%BJOTi^U;i.i^XX5^;W?^^a-&3'A©A-x-3|^^ [ML (1 0 
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0*0 ] «10~2 0 0Ta50> ^F^b<t*2 0~1 0 OT^b-i), 

«io, 0 0 oe;±-e^o. #}3i?*b<«i 0 0, ooo~8o. ooo, o 

O 10. *^igOTi7U;H^XX^;i/5S^«-&:fA©m3fi:>^i*«. Ji|Bm»#: (a) 4 

0-9 1. 9Kg%i:. ±I3#S#: (b) 8~4 0M%i:. ^^fS^t'isjfUx 

±iB-^ (1) Rzs±m-^i^ (2) -e^^ns^b'&tR&^e.aj^n^^ft 

#: (c) 0. l~2 0K«%t, Sr^WT^ (mU (a) + (b) + (c) = 

ioo««%) mmi^^. ^i^tijm'^mtm\<DW^-fX'^m^^i^^%(Dx-$> 
Q 20 «#:(7)^»i 0 om.mw>^rc^. mn. o. o o i~2R«i[i5-i?fe§o a-a-^^s 

m^ti. m^it. m.mm o!iA±(D^mmsm:m.. u>»mmmT!)m^^^ri^. 
mii^mzit. ;^7:/u>m^ "y^^ym s.vx^>m. /vi^^ym. 
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^1J--r b\ t e r t -:/5^;i/k: Fn/1-:t^-y--f h% iJ7p^>k F o A-^r^i^-f 

<Dmmmmii\^x\t. t e r t - '^'f=yyv^M':f^>. 

S-^fBm. M^, 0. 0 1-3 OBtFBmS^: M-a-^T^, ?L«&:te'fb± 

iltB©«J;•5tc:bT^i5n-5*fi^:^A«. -ewA-n-Jft&S [ML 1+4 (10 
0*C) ] fi=^L<}il 0-2 0 OTJ&t)> J;t)iif*b<«2 0-1 0 0T2b 



IS 



>-J7.}Vy ^ h\ mmm. 1 ~ 1 8 (D7}V^}Vy X / -}V-J7.}Vy ^ h\ ^3^^ i 
cit^)i?#^o 0t^i^2~i 8(DT-h^T;i/4^;i'5^'j'^Av'7.;p 

>V-<;i//N°— ^=^it-r 2,5 2 , 5 ( t - 

^^s/^-s, 2, 5->?^5=-;p-2, 5--::^ (^>v-r;i'A°-:e-4^v') 

a, a' -tfX (t -:/^;W1— ::r^S^-m— fvynt!;i') ^>if>^;05 

. -^sji, rf Aj5gi>cD±fi^ 10 0 MagBi b;fc»^tc. as. 0 . 1 ~ 1 0 mm 

V)V:^Ji'y:c:>rS. h% N-:t=^>'v^X5^l/>-2-^>\/5^TyU;i'X;V:7x 

®x;i':7x>TS H^-fb-a^ : 2-pt;i/;^7yh^>V5^Ty-Ji^, 2- (2' , 
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4' —y~huyji-jV) ;^JVti^h^>V^TV-)V. 2- (4' -^JV^^J 

m ; z^7 U Jl^y^U-h> hV7 U ;i/~>r^ 1/- h^(DT u ;i/^'fb-a-#j ; V w 

25 )Vy^u—h. i^- (2-x5^;w\:^>';i/) y^u—h. -J^v^i7^)vy^v 

^)V7-y^-h. -y^ Vy'y)i7-y^'-h. :t^^ji^y)i^7-y^—h. -y- 
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h U u y bM^^ y / x;i/x:^7^;i^(0 b u ^ u bmxx5^;HS©^^ -J- 

— hU- (2-x5^;i/^^>^;i/) jj^x^'x— X7}?^>"fb:'cs:?fts 4^Ux 
-^;i.x7>7^;u^dt^frf e>n^, c:ne>Ji i am^-eab^vit^ 2ai^;^±^^fflT 
^^l^:*^■r^^. 

u—. '^^^-fm:^)Vi^'yj^. '^^^^m.^^^i^'O-u. ^^^^W7)v^:=-'0 
A, mm-^^^-i^^^M.. TKm^fbTJi/^x'i'A, ymit-^^^-^^^oi^.. mit^^^ 

^ V—yhi-^V. TX^Xh, PMF (Processed Miner 
a 1 Fiber. ^L\f.:^^^ V. ^^rJ'^m* U Xl/X^^-I' b. SUfiil 

^yi^. I SAF:^7— 3i^>r^^^;/i57, haf:^j— fef:^;— 
^y>> gpf:^— 3}?>:f^5/57, sRF:^7-3l?>:/^yi7, ft;^7-3J?>:/^ 
25 ^j/iS'. MT:^7— 3}?>:^^-/i7, T-fe^l/>:^j— 3i^>:/^^;/^^ iry^jL>':f^y 
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-So 

mtmiivxiit. ismmwiitm. mmm^mmi^ tr-r^^36^tf e.n§o em 
if:7*i:bTti. mp^u. 31?-:/. ^^mm^^n^o 

15 ;i<hd^'T^^o 
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T. r^^^ (X) J ) 10~5 0S»%^:. Tl^n b U ;1/ • ^^g>? 

x>|g^a-g-#: (OT> r^:9- (Y) J <i:'bVi'5, ) 9 0~5 0®«%^ ({Bb, 
5 (X) + (Y) =10 0K»%) . 5&^WTS2:t^#mtt-So 

±iB^^ (Y) \t. ^mi::^hV}vmmmz^^-r^mmm.i<Lt. ^5?x> 

> (2->5^;U-l, 3->^^5;x» . 2, 3->^p^5^;i/-l. 3-r^^>?X 

;^PDyi^> (2-^nD-i. 3-:/j5'>^x» ^jot^frfsn-So cine 

15 ±fB:^^xhU;i/m«^JcS3^^^:^ii^fe (P) S:tX±f2^^g5^x>3^m 

mmzmm-r^mm^u (q) jine.©^t«^i ooK»%i 

L;^«'&, ^?^b<« (P) / (Q) =3 0~7 0K»%/'7 0~3 0K»%, 
J;t)*?*b<« (P) /- (Q) =4 0~6 0M:g%/6 0~4 0««%TafeSo 
Jb|B«3t#& (P) ©'^*»*t3 OMa%*ilT^§i. lit?ft#^J&t^T-r-5M 

JblBfig^3^ (Y) ±lBTia?PXhU;i'¥«#:2S5:I)5^±i2*!g>?X>^^»#:fc 

25 7.'T)vmm\-f^n^o 2:ne>«is#3STab§vi«2aiu^±m^-a-fci-B-T^vi 

±l5^S;^t*x;i.5^^»#:iLT«, x^P>, 2-^g^;p;:^g^lxX 3-^ 

5^1/ >. 2, 4->'-rvynk!;P7.5^l/X 4- t e r t-:/^^;!/^^^!^^ t 
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75 >. vx5^;i/ (p-H— ;i/^>>^;W rs.y. -j^^^jv (p-h 
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